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furnace, and allowed to remain until they are of a "bright
red heat, after which they are plunged quickly into
a cistern of cold water. The water is then run off the
cistern, and the needles placed in a box, in which they are
shaken until they become arranged parallel to each other.
When hardened, the needles are exceedingly brittle, and
therefore require careful handling until they are tempered.
The process of tempering varies in different establish-
ments. Sometimes the needles are placed in a large pan
with grease^ which is then set on a fire and allowed to
ignite; when the fatty matter has burned away the needles
are sufficiently tempered. Hot sand has also been used
for this purpose.

After the needles have been tempered, they require to
be examined, in order that the crooked ones may be
separated from the straight. In the process of annealing
and hardening, but more especially the latter, the needles
frequently become very much bent. They are therefore
placed on a flat highly-polished slab, which being tilted,
allows the straight ones to roll away into a receptacle
beneath, while those that are curved, even in the least
degree, remain upon the slab. These are afterwards placed
aside, to be straightened on an anvil by hammering.

Needle-polishing is performed by first placing about half
a million of them, together with sand or emery, in a small
canvas bag; this is then bound lightly at each end, and a
series of these bags are rolled to and fro upon a wooden
table, by aid of suitable pressure, by which the needles
and sand or emery are kept constantly in motion, and
therefore subjected to considerable friction. A certain
quantity of oil is mixed with the grinding material to assist
the process of attrition. This operation of polishing is